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(54) LIQUID CRYSTAL PROJECTOR 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal projector detecting 
partial rise in temperature to permit drive voltage control of a cooling fan 
when an internal temperature of the liquid crystal projector partially rises. 
SOLUTION: The liquid crystal projector is provided with plural temperature 
sensors for detecting the internal temperature of the liquid crystal 
projector, and a fan control circuit controlling drive voltage of the cooling 
fan based on the temperature detected by each temperature sensor. The 
fan control circuit contains a means calculating a ratio of the detected 
temperature to the temperature range defined depending on an installed 
position of each temperature sensor based on both the detected 
temperature and the temperature range for each sensor, and a means 
controlling drive voltage of the cooling fan based on the maximum value 
among those calculated ratios of the detected temperature to the 
temperature range for each sensor. 
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♦NOTICES* ±\ tv - 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A liquid crystal projector which is characterized by providing the following and in which a cooling fan is 
formed It is the detection temperature at which it has a fan control circuit which controls driver voltage of a cooling fan 
based on two or more temperature sensors for detecting internal temperature of a liquid crystal projector, and detection 
temperature of each temperature sensor, and a fan control circuit was detected by each temperature sensor. A means to 
control driver voltage of a cooling fan based on maximum of the rates of detection temperature to a temperature 
requirement computed for every temperature sensor based on a temperature requirement appointed according to the 
installation location for every temperature sensor for every means to compute a rate of the detection temperature to the 
temperature requirement, and temperature sensor 

[Claim 2] It is the liquid crystal projector according to claim 1 characterized by forming two temperature sensors, 
arranging one temperature sensor near the light source lamp for back lights, and arranging a temperature sensor of 
another side on a location where temperature turns into temperature near an OAT. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention! 
[0001] 

fooazf*" 1081 fidd t0 WWCh inVenti ° n belon S s 3 ™ s invention relates to a liquid crystal projector. 

ES 1 * 16 In ^ CaS / ng °/ 3 HqUid Ciystal projector ' Ae source lam P f ^ back lights arranged at the 

back of a liquid crystal panel and a liquid crystal panel, the digital disposal circuit, and the power circuit are prepared 
Moreover, m casing of a liquid crystal projector, the cooling fan for cooling a liquid crystal panel SS sSSmp 
for back lights j, etc is formed. In the former, although cooling effectiveness improvesTo tha SSJl? 
high rotational frequency, there is a problem that the noise becomes large 

SIT 1611 detecti ^ me temperature of a liquid crystal projector and determining the control voltage of a 

all ftn^T^^^? 0 " temperature, only one temperature sensor is used and if the driveTvoltege of 
S£2tt^ controlled based on the temperature detected by this temperature sensor, the internal temperature of a 
SSSiT^? Pr r J ? ^ bC determined ^ ^ location in which one temperature sensor is attached * 
lanW^f ^157 P ^ JeCt ° r ' ft iS ?° SSible a temperature gradient arises in an internal location with 
ZSS^Tto ££££ » U ,— r T? 18 3101111(1 °u UtSide air and an air hole. When temperature rises 

tZSStZ 2f . , ay f al P r °J ector > this partial temperature rise may be unable to be detected 

depending on the installation location of a temperature sensor 
[0005] 

2S2T ( 2- to - bC S °J Ved by me frvcrtkm] When temperature rises selectively in the interior of a liquid crystal 
projector, this invention detects a partial temperature rise and aims at offering the liquid crystal projector which can 
control the driver voltage of a cooling fan now. 7 projector wmcn can 

[0006] 

[Means for Solving the Problem] In a liquid crystal projector in which, as for a liquid crystal projector by this invention 

j£5SSl 2 "7$ ? 1S H DaS f d ° n ^ ° r T re sens ° r * ^ detecting internal tLpera^oTa iS ' 

v^LloS f ff° D temperature of each temperature sensor. It has a fan control circuit which controls driver 
'SSSUf ^° m £i f • ? C ° ntr01 CirCmt R is based on a temperature requirement appointed at detection 

fT? • y temperature sensor according to the installation location for every temperature sensor It is 
IZ^l t \ * 8 t meanS to 0001101 driver V ° ltage of a fan > based °" maximimVof the rates of detection 

SSSSl 8 ^ f req , U ; rement C ° mpUted f ° r every means t0 a rate of the detection temped to 

the temperature requirement, and temperature sensor for every temperature sensor 

[0007] When two temperature sensors are formed, one temperature sensor is arranged near for example the light source 

%£Z££^&T. temPCTatUre SenS ° r ° f Side iS ° n a location where tem^e tetT 

[0008] 

Embodiment of the Invention] Hereafter, the gestalt of implementation of this invention is explained with reference to a 

S P^^? how * * e ™& configuration of a liquid crystal projector. The liquid crystal panel 2 is formed in the 
casing 1 of a liquid crystal projector. On the right-hand side of the liquid crystal panel 2 (back), the light source fcmo 3 
for back lights is arranged. The inhalation-of-air fan (cooling fan) 4 is stationed « the liquid c£s5 panel 2^7 Tne 
JESS?* (C ?° Img fan) 5 18 ""^ on ^ ri 8ht-hand side of the light source lamp 3 forback lights 
0010] In casing 1, two temperature sensors 1 1 and 12 are arranged in this example. These temperature sensors 1 1 and 
12 are arranged in a different location. In this example, one temperature sensor 1 1 is arranged near the light source lamp 
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3 for Back lights. Moreover, the tamj&Taftire sensor 12 of another side is arranged near the inhalation-of-air fan 4 (i.e., 
the location where temperature turns into temperature near an OAT). 

[001 1] Based on the temperature detected by temperature sensors 1 1 and 12, the driver voltage (rotational speed) of the 

inhalation-of-air fan 4 and a ventilating fan 5 is controlled by the gestalt of this operation. 

[0012] Drawing 2 shows the circuit for controlling the inhalation-of-air fan 4 and a ventilating fan 5. 

[00J3] The output of each temperature sensors 1 1 and 12 is inputted into CPU20. CPU20 outputs a control signal to the 

actuation control circuit 21 of the inhalation-of-air fan 4, and the actuation control circuit 22 of a ventilating fan 5. Since 

the actuation control method of the inhalation-of-air fan 4 and the actuation control method of a ventilating fan 5 are the 

same, only the actuation control method of the inhalation-of-air fan 4 is explained here. 

[0014] Drawing. 3 shows the fan control procedure by CPU20. 

[0015] CPU20 reads the detection temperature detected by each temperature sensors 1 1 and 12 1.5 seconds of a 
predetermined time interval, every [ for example, ], (step 1). 

[0016] According to the installation location, the temperature requirement in the location is beforehand appointed for 
every [ each temperature sensor 1 1 and ] 12. Detection temperature of a temperature sensor 1 1 is set to Ta, and the 
temperature requirement in the installation location of a temperature sensor 1 1 is made into TaL-TaH (TaL<TaH). 
Detection temperature of a temperature sensor 12 is set to Tb, and the temperature requirement in the installation 
location of a temperature sensor 12 is made into TbL-TbH (TbL<TbH). 

[0017] The example of signs that the detection temperature by each temperature sensors 1 1 and 12 changes to drawing 4 
is shown. As shown in drawing 4 , in this example, the direction of the maximum TaH of the temperature requirement 
of a temperature sensor 1 1 is set up more highly than the maximum TbH of the temperature requirement of a 
temperature sensor 12. 

[0018] If CPU20 reads the detection temperature Ta and Tb detected by each temperature sensors 1 1 and 12, in it being 
over the maximums TaH and TbH of the temperature requirement in the installation location, they will judge whether is 
required or not (step 2). 

[0019] When either of the detection temperature Ta and Tb is also over the maximums TaH and TbH of the temperature 
requirement to the sensor installation location, CPU20 switches off the light source lamp 3 for back lights, and shifts to 
a cooling condition (step 3). 

[0020] When the detection temperature Ta and Tb is all the maximum TaH of the temperature requirement to the sensor 
installation location, and below TbH, CPU20 computes the rates TaX and TbX of the detection temperature to the 
temperature requirement for every temperature sensor based on a degree type (1) and (2) (step 3) 
[0021] 

TaX=(Ta-TaL)/(TaH-TaL) - (1) 
TbX=(Tb-TbL)/(TbH-TbL) - (2) 

[0022] And as for CPU20, TaX judges whether it is more than TbX (step 4). When TaX is more than TbX, CPU20 
outputs the driver voltage proportional to TaX to the actuation control circuit 21 (step 5). And it returns to step 1 . 
[0023] When TaX is smaller than TbX, CPU20 outputs the driver voltage proportional to TbX to the actuation control 
circuit 21 (step 6). And it returns to step 1. 

[0024] With the gestalt of the above-mentioned implementation, since the rotational frequency of cooling fans 4 and 5 is 
raised based on the detection temperature of the temperature sensor arranged in the location where temperature rose 
when temperature rises selectively in the interior of a liquid crystal projector, safety can be raised. 
[0025] In addition, with the gestalt of the above-mentioned implementation, two temperature sensors [ three or more ] 
may be formed, although prepared. When three or more pieces are prepared, the driver voltage of a cooling fan is 
controlled based on the maximum of the rate of detection temperature to the temperature requirement computed for 
every temperature sensor. 
[0026] 

[Effect of the Invention] According to this invention, when temperature rises selectively in the interior of a liquid crystal 
projector, a partial temperature rise is detected and the driver voltage of a cooling fan can be controlled. 
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